The distribution of Vipio Latreille, 1804 species (Hymenoptera: Braconidae: Braconinae) within eight phytogeographical provinces in Turkey is presented on the basis of field studies during 1980-2004. A total of twelve species were found, and the majority of species were associated with the Subeuxin, Euxin, Xeroeuxin and Mediterranean provinces. Vipio humerator (Costa, 1885), V. longicauda (Boheman, 1853) and V. tentator (Rossi, 1790) were the most common species in Turkey, and V. mlokossewiczi Kokoujev, 1898 is a new record for the Turkish fauna. An identification key is provided for 18 species of Vipio from Turkey and adjacent regions with relevant figures of the wings and metasoma.
Introduction
The large number and great ecological diversity of land arthropods in Turkey make them an excellent subject for biogeographical studies. However, Demirsoy (1987) estimated that over half of the insect fauna in Turkey are still unknown. Moreover, little information is available with regard to the distribution and abundance of these species.
Vipio is a moderately diverse genus of small to medium-sized, brightly coloured braconid wasps. It is principally Holarctic in distribution. Shenefelt (1978) recorded 135 species of Vipio Latreille, 1804 world-wide. About 25 species are known in the Palaearctic, mostly in the southern areas (Tobias 1986 ). Nineteen species have been known from the former Soviet Union, mostly from the southern part of Central Asia and Transcaucasia Abdinbekova 1975; Tobias 1976 Tobias , 1986 Belokobylskij 2000) . The few host records indicated that they attack a broad spectrum of concealed Lepidoptera, Coleoptera and Symphyta larvae (Quicke & Sharkey 1989) .
The Turkish Vipio fauna is not well documented. Up to now, only 11 species of Vipio Latreille have been reported for the country (Beyarslan 1991 (Beyarslan , 1992 (Beyarslan 1999 Beyarslan et al. 2005) . In this study, the geographical distribution of Vipio is presented in relation to the phytogeographical provinces of Turkey.
Material and methods
Adult specimens and larvae of Braconinae (Hymenoptera: Braconidae) were collected from various habitats of Turkey between 1980 and 2004 ( Fig. 1 ). Sweeping samples of adult wasps were mounted, and samples of host larvae were kept for parasitoids emergence. All specimens were deposited in the collection of the Zoological Museum of Department of Biology, Trakya University. The specimens of Vipio were identified by using the keys of Tobias (1986) , Belokobylskij (2000) , Fahringer (1928) . In this process, a general key to Vipio was created specifically for the wasps of Turkey and adjacent regions.
Nomenclature of the wing venation follows the modified Comstock-Needham system (van Achterberg 1979): A -analis; C -costa; M -media; R -radius; SC -subcosta; SR -sectio-radii; a -transverse anal vein; cu-a -transverse cubito-anal vein; m-cu -transverse medio-cubital vein; rtransverse radial vein; r-m -transverse radio medial vein. Other taxonomic characteristics used here follow the work of van Achterberg (1988 van Achterberg ( , 1990 and Quicke (1987 Quicke ( , 1991 . Length of ovipositor sheath is defined as the part extended beyond the apex of the metasoma in dorsal view. Figures were drawn and measurements taken by using a camera lucida attached to a stereomicroscope.
For the general distribution of examined species, references from literature on Palaearctic fauna were used (Yu et al. 2005; Tobias 1986; Beyarslan 1999) . The distribution of Vipio species in Turkey is mapped according to phytogeographical divisions (Fig. 2) following the system developed by Walter (1956) and Zohary (1973) . The provinces included in the study are:
Euxin province belongs to the Euro-Siberian phytoregion and covers the area along north Anatolia, SE and E European Turkey.
Subeuxin province also belongs to the Euro-Siberian phyto-region and covers the Black Sea and S Marmara regions below the E and W Black Sea mountains.
Mediterranean province includes Mediterranean Taurus, Antitaurus and Aegean Anatolia up to Ç anakkale c 2008 Institute of Zoology, Slovak Academy of Sciences province in the north, and roughly to 30 • longitude in the east.
Xeroeuxin province belongs to the Irano-Turanian phyto-region and covers Central Anatolian region, excluding the Iran step province.
Iran steppe province also belongs to Irano-Turanian phyto-region and covers E Anatolia up to the Erzurum province and S Anatolia, excluding Urfa and Mardin provinces.
Anatolian steppe province belongs to the Irano-Turanian phyto-region and includes the eastern part of E Anatolia.
Central Anatolian steppe province belongs to Irano-Turanian phyto-region and includes Ankara and Konya provinces in the middle of Xeroeuxin province.
Mesopotamian steppe province includes Mesopotamia below the SE Taurus.
Key to species of Vipio Latreille, 1805 in Turkey and the adjacent regions (Azerbaidzhan, Central Asia, Kazakhstan, Mongolia, West Mediterranean, Turkmenistan) 1 (2) Ovipositor sheath shorter than metasoma (8:10). Metasoma roughly sculptured, suture between 2 nd and 3 rd metasomal tergites smooth and straight ( Fig. 3) ; propodeum coarsely rugose, medially with carina. 2-SR+M on forewing slightly longer than r; 1r-m on hindwing as long as 2-SC+R ( Fig. 4 ). Body generally orange-reddish; antennae, eyes, partially frons, vertex, mesoscutum, mesopleuron ventro-laterally, propodeum, hind coxa ventro-laterally, trochanter and ovipositor sheath black; hind femur medially, hind tibia apically and first tergite medially brownish-black. Pterostigma bichromatic, anteriorly brown and posteriorly brownish-black. Body length 4.7 mm. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Vipio alpi Beyarslan, 2002 2 (1) Ovipositor sheath not shorter than metasoma. Body yellowish dark brown, sometimes with black spots. 3 (8) Ovipositor sheath as long as metasoma. Propodeum sculptured; hind tibia darkened. 4 (7) Third and, as a rule, fourth metasomal tergite basally rugose-punctate. 5 (6) Propodeum punctate, with a few short irregular wrinkles mostly medially. Metasomal tergites1-3 rugose-punctate ( Fig. 5) ; suture between 2 nd and 3 rd metasomal tergites crenulate; 2-SR+M on forewing slightly longer than r; 1r-m on hindwing longer than 2-SC+R ( Fig. 6 ). Hind femur (often only in lower half) and hind coxa black. Body length 5. Telenga, 1936 7 (4) Metasomal tergites 3 and 4 smooth ( Fig. 7) . Propodeum rugose-punctate, with a few large, somewhat fanwise spreading folds; m-cu on forewing interstitial; 1r-m on hindwing as long as 2-SC+R ( Fig. 8 Propodeum and hind tibia variable. 9 (10) Second metasomal tergite smooth, rarely with wrinkles around middle field. Hind femur with dark stripe below. Propodeum smooth. Ovipositor sheath 1.5 times as long as body. Body length 4-10 mm. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . V. sareptanus Kawall, 1865 10 (9) Second metasomal tergite at least medially rugose. Hind femur light coloured, lacking black stripe below, rarely basally slightly darkened. 11 (12) Metasomal tergites 1 to 3, and usually fourth, basally rugose, third tergite anteriorly with row of punctures, separating its rugose part from narrow smooth part. Second metasomal tergite square (Fig. 9 ). Ovipositor sheath 2.0-2.5 times as long as body. Propodeum medially rugose. m-cu interstitial, 1r-m longer than 2-SC+R ( Fig. 10) . Mesosoma black, only pronotum somewhat dark brownish yellow. Mesosoma above, like pronotum, dark brownish yellow and mesonotum with three black spots (but in male metsosoma, except pronotum, black), Pterostigma monochromatic dark brown or with yellow basal spot. Body length 8-12 mm. . . . . . . . . . . . . . . . . . . . . . . . . V. humerator (Costa, 1885) 12 (11) Third metasomal tergite smooth or only basally rugose, fourth metasomal tergite smooth or weakly rugose; if rugose, then second tergite transverse and ovipositor sheath not more than 1.5 times as long as body. 13 (18) Third metasomal tergite rugose at least in basal half. Propodeum black. 14 (17) Ovipositor sheath as long as body. Hind coxa brownish red. 15 (16) Fourth metasomal tergite basally rugose (Fig. 11 ). 2-SR+M on forewing slightly longer than r; 1r-m on hindwing as long as 2-SC+R ( Fig. 12 ). Basal half of pterostigma yellow. Body length 7-10 mm. . . . . . . . . . . . . . . . . . . . . . . . . . . V. nomioides Shestakov, 1926 16 (15) Fourth metasomal tergite smooth (Fig. 13 ). 2-SR+M on forewing as long as r; 1r-m on hindwing longer than 2-SC+R ( Fig. 14) . Basal 1/4 of pterostigma yellow. Body length 7 mm. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . V. lalapasaensis (Beyarslan, 1992) 17 (14) Ovipositor sheath 1.5 times as long as body. Fourth metasomal tergite smooth (in male basally rugose) (Fig. 15 ); m-cu on forewing interstitial; 1r-m on hindwing as long as 2-SC+R ( Fig. 16 ). Pterostigma dark brown or basally with small, light coloured spot. Hind coxa black. Body 5-9 mm. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . V. longicauda (Boheman, 1853) 18 (13) Third metasomal tergite smooth; if basally rugose, then combination of characters different. 19 (22) Hind coxa at least partly black, pterostigma dark brown or pale yellowish at base. Mesosoma black with light coloured pattern. Propodeum medially somewhat rugose. 20 (21) Ovipositor sheath as long as body. Metasoma posterior to second tergite light coloured, second metasomal tergite square, third metasomal tergite basally rugose (Fig. 17) . 2-SR+M on forewing shorter than r; 1r-m on hindwing interstitial (Fig. 18) . Body length 4. 5-8.0 mm. . . . . . . . . . . . . . . . . . V. illusor (Klug, 1817) 21 (20) Ovipositor sheath 1.5 times as long as body. Apical metasomal tergites from fourth tergite backward and lateral margins of third tergite black, third metaso-mal tergite smooth or sometimes weakly basally rugose Body length 5 mm.. . . . .V. filicaudis Szépligeti, 1896 22 (19) Hind coxa lacking black colouration, pterostigma basally usually with a yellow spot. Mesosoma and propodeum variable. 23 (34) Body length not more than 10 mm, yellowish red, usually with isolated black spots on mesosoma. Ovipositor sheath not more than 1.5 times as long as body. 24 (27) Propodeum medially rugose, lacking black pattern. Ovipositor sheath as long as body. 25 (26) Second metasomal tergite square (Fig. 19) . 2-SR+M on forewing as long as r; 1r-m on hindwing interstitial (Fig. 20) . Body dark brownish yellow with black spots, 6-10 mm. . V. insectator Kokoujev, 1898 26 (25) Second metasomal tergite transverse, 0.66 as long as its width at apex. Body dark brownish yellow, (Figs 19-21, 24 ), 1.75 mm (Fig. 23) , 0.85 mm (Figs 22, 25) , 0.75 mm (Fig. 26 ).
lacking black spots or somewhat darkened, Body length 5.5-7.0 mm. . . . . . . . . . . . . V. shestakovi Telenga, 1936 27 (24) Propodeum smooth (except simulator) and /or black. Ovipositor sheath as long as body or longer. 28 (29) Propodeum medially rugose. Spots on first and second metasomal tergites and on metasomal apex black; proboscis yellowish dark brown. First and second metasomal tergite totally and third metasomal tergite basally rugose with smooth lateral fields (Fig. 21) , Ovipositor sheath as long as body. m-cu on forewing interstitial, 1r-m on hindwing longer than 2-SC+R ( Fig. 22). Body length 7 mm. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . V. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . V. intermedius Szépligeti, 1896 31 (30) Propodeum and usually proboscis yellowish dark brown. 32 (33) Ovipositor sheath quite long, usually 1.5 times as long as body. Second metasomal tergite square (Fig. 23 ). 2-SR+M on forewing as long as r; 1r-m on hindwing shorter than 2-SC+R ( Fig. 24) . Body length 4-10 mm. . . . . . . . . . . . . . . . . V. appellator (Nees, 1834) 33 (32) Ovipositor sheath approximately as long as body. Second metasomal tergite transverse, apically
Discussion
Twelve species of Vipio from 52 localities were collected during 1980-2004. The majority were from Asia Minor with only one species (Vipio lalapasaensis) from the European part of Turkey. Vipio humerator, V. longicauda and V. tentator were the most common species, and V. mlokossewiczi was a new record for the Turkish fauna.
Vipio were found in the Euxin, Subeuxin, Mediterranean, Xeroeuxin and Anatolian steppe phytogeographical provinces.
Most of the Euxinic province is below the tree line, covered with deciduous, forest in the lower altitude, often mixed with evergreen shrubs where forest was burned, and covered with conifers in the higher elevations. SixVipio species were recorded, being mainly associated with mixed forest, bush-land, shrub-grasslands in forest openings and open agricultural fields.
Vegetation of the Subeuxin province is characterized by broad leaf forest. (The Vipio fauna of this province demonstrates the highest level of colonisation). Eight species were recorded from this province and most of them are also found in the Euxinic province. These species are commonly found in sunny, dry fields under shrubs and in grassy places between oak, willow and beech trees.
In Turkey, all Mediterranean vegetation are found in the East Mediterranean province Maquis, which is dominated by evergreen shrubs and covers much of the region below 1000-1200 m a.s.l. Above this elevation, the area is largely dominated by conifers. Four species were found in the associated grassland and low bushland habitats between mixed forests and open fields. Vipio nomioides is found in only this single phytogeographical province, whereas V. humerator, V. (V.) longicauda and V. tentator occur in other phytogeographical provinces. These species are the most widely distributed Vipio species in Turkey. Previously, V. longicauda was recorded from Turkey under the name V. nominator (Beyarslan et al. 2005) .
The vegetation of Xeroeuxin province is predominantly deciduous shrubs and some park-like forest which was, originally covered by forest. Treeless steppe areas of this province are partially used for agriculture. Six species are found in the western and southwestern tip of Xeroeuxin province, displaying an obvious preference for open areas. V. simulator, a rare species, is found only in this province.
Anatolian steppe has a mountain steppe character in the highlands of East Anatolia. Only one species, V. illusor, has been found in this relatively dry area of herbaceous plants.
As mentioned above, Vipio species are found mainly in the drier landscapes of Turkey such as bushlands, shrub habitats and steppe. Tobias (1993) postulates that the shift of braconid venation towards the wing base is characteristic of species occurring in arid areas. The genus Vipio, which generally occurs in arid areas, has wing venation significantly shifted basally, probably an adaptation to the constantly blowing wind in the arid steppes.
Unfortunately, investigations of Braconidae are extremely limited in the Iranian, Central Anatolian and Mesopotamian steppe provinces. Although the research on parasitic wasps in Turkey has traditionally focused on phytogeographic areas, Vipio is an example of the still largely unknown Braconidae fauna of lowlands and mountainous areas of the eastern and southeastern Anatolia regions. More studies will be needed in order to give a new insight into the biogeography of Anatolian terrestrial ecosystems.
